The inflammasome pathway is amplified and perpetuated in an autocrine manner through connexin43 hemichannel mediated ATP release.
Connexin43 hemichannels have been implicated in many inflammatory diseases including diabetic retinopathy (DR). Particularly, hemichannel-mediated ATP release has been associated with inflammasome pathway activation. Using an in vitro cell culture model, we evaluated hemichannel roles in response to inflammatory cytokines under high glucose (HG) conditions and propose a mechanism by which a connexin43 hemichannel-mediated autocrine ATP feedback loop augments chronic inflammatory disease. Retinal pigment epithelial cells were exposed to HG, 10ng/mL pro-inflammatory cytokines IL-1β and TNF-α, or a combination of both. Quantitative Cytometric Bead Array analysis was used to measure the release of inflammatory cytokines IL-6, IL-8, MCP-1, and sICAM-1, as well as VEGF and ATP. To determine the role of connexin43 hemichannels in the disease process, changes in cytokine and ATP release were evaluated following treatment with Peptide5, a connexin43 hemichannel blocker. Immunohistochemistry was used to compare NLRP3 inflammasome assembly under control and treatment conditions. Co-application of HG and cytokines increased the secretion of IL-6, IL-8, MCP-1, sICAM-1, VEGF and ATP, to significantly higher levels compared to cytokines alone. Peptide5 prevented cytokine release and prevented the increase in ATP release following co-application of HG and cytokines. Adding exogenous ATP negated Peptide5-mediated protection against inflammatory cytokine release in injury conditions. Our findings show that connexin43 hemichannels play an important role in the amplification and perpetuation of inflammation by mediating an ATP autocrine feedback loop in the inflammasome/inflammation cycle. Targeting connexin43 hemichannels offers a potential therapeutic strategy to break the inflammatory cycle in diseases such as DR, but also other chronic inflammatory indications.